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.'a T=/Jo 

[it** 2] jft(i) 




(I) 



R 8 R s 



jfcttJfciHfcl ~10OT;V4r;Hfe«r^-fo R 3 > R 4 > R 5 . R 6 . R 7 , R 8 > 
30OTV-^3fe*^i-** % R4 fcR5 fcJ:tfR8 R 9 fi-e*te*L^LTR5t 
^-T^ RllfcRlZ^jHf^-bT^-rnlK^^L-C^r* J: 2 -30© T 

[if** 3 ] IS** 1 1 tzl* 2 fBftoftSM&te* £ & & * ? > 
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•9—0 

[0 0 0 1] 

J: IT T ^ / T ;V a - /HB KM L T fcOM#^f> -fe > v > mm 
[0 0 0 2] 

[0 0 0 3] ' 

OV>T#K <7)#F28# ? &£*LTV>£ [X. X. Zhang, J. S. Bradshaw, R. M. Izatt 
: Chem. Rev., 97, 3313-3361 (1997): K. Hirose, J. Incl. Phenom. and Macr 
oeyclic Chem., 39, 193-209 (2001). & 2?) 0 L**U Ztibte, mfetf 

[0 0 0 4] 

(J. Lin, Q.-S. Hu, M.-H. Xu, L. Pu, J. Am. Chem. Soc. , 124, 208 
8-2089(2002): J. L. Tian, J. C. Yong, S. Z. Ke, D. Wang, W. G. Da , Z. Y 
. Xiao, Chirality, 13, 595-600 (2001): D. Wang, T.-J. Liu, W.-C. Zhang, 
W. T. Slaven, C.-J. Li, Chem. Commun. , 1998, 1747-1748) . 3&£.TfT> KU 
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v-IO^>(7)(V.J. Pugh, Q.-S. Hu, L. Pu, Angew. Chem. Int. Ed., 39, 3638 
-3641 (2000): L.-Z. Gong, Q.-S. Hu, L. Pu, J. Org. Chem.,. 66, 2358-2367 

(2ooi).)#*&&o ztibzm^tzm^ &%$kyt*mmLtzHbmB.-b*xt— t 

[0 0 0 5] 

Outfit?* & p £*Ui, CltLt-e<7)-t>-9--T*{i, Hr^^-O^ft^^-^ 

o 

[0 0 0 6] 

[0 0 0 7] 

[I£M£^&-f & ££<^|S:] 

[0 0 0 8] 

#31^ £ (i. £118- ? 5 ^ V - 6 & < O^fiHt ^ 9 * 7- 
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[0 0 0 9] 
[0 0 10] 

[ft2] 






R=CHPh(C^OH) 



[0 0 11] 
[0 0 12] 

h^T-1 <^^^ni^tete> nT^lIX^^^ h;VH43V^T. ^J560 nm# 
[0 0 13] 

[0 0 14] 
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[ft 3] 




[0 0 15] 

[0 0 16] 
[0017] 
[0 0 18] 

[0 0 19] 
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6/ 



[0 0 2 0] 
[0 0 2 1] 

[ft 4] 



[0 0 2 2] 

^(i^^cl-lO^T^^^^r^i-o R 3 > R 4 > R 5 > R 6 , R 7 > R 8 , 
30OTV-/Hlf*^-r^ R 4 fcR 5 ^J^R 8 £R9 (i fL^tiftait L T 
^-f^> RllkRl2^^t"C^T-njg^-*^rLTv>r <fc v\£tif$c2 -30OT 
[0 0 2 3] 

f f ISt Ltliv 0flx.tf % 7xr.;vi, H; *->'J^ lf7x^ 




(i) 
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7/ 



-20, 0iL<(i^^6~i6<7)T';-;v^ ^>v>7^/'j;vi> t7bfr 
;H*fc^^fi:6 -20, $? 2 t < }±JSt!f$:6 njOK^£;rt& r 

[0 0 2 4] 

f f Hif Itli, iiif, yx-jvxf z^ h y 

-22, BtL<i±Rmms-lB<DTV-)l'^^^^ ^>7f77V^xfx 
^7h^yv* i ;;i^^xwv*&m^ilk8~22, L < fiJit^S ~ 
IB<D^T £ ;vxfx;vi^ £&&\f h ti& o Z *i h <D «f -e.fi 

[0 0 2 5] 
[0 0 2 6] 

R3 % R4 % R 5 , R 6 > R 7 n r8 , R 9 ££t/Rl0f^ Ztirti$k±LLX 

3~3o<om%T)i'*)i<m*tztemm&6~3o<DTv-)i'm*m-ri)\ r 4 ^r 5 
v^o friaam^i: LTti, mz-ix. imM, j-t-^m, r^sm, ->ni, 

^ny>j|? (0gx.tf, 77tlf, «*«^F-, A*®^ 

Wbtl&o R 3 , R 4 > R 5 , R 7 > R 8 &£TfR9 (i, -frmW^Xh&Z. t 

[0 0 2 7] 

r6 iszzFRlOoMt LTfi. "7i-;v^i-^7^-;v^^^^6-30 
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tFRlO^Jt LT(i, 7i-^ l-t7f/H, l-T^Wf-;^, l-(3,5- 

y^f;v) •7^.=-;i^i3J;U f i-if-2- i-y^-^&^mfhfi, Wi7x-;v 

[0 0 2 8] 

- [ (CH 2 ) p -O- (CH 2 )q)r" 
[0 0 2 9] 

WIB3fe4*iSttto6*©*-C> $ftt&fc?>*: trti, 5^(11): 
[0 0 3 0] 

[Its] 




(II) 



[0 0 3 1] 
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#M 2 0 0 2- 2 3 9 7 7 7 ^— 5> ! 9/ 



&cft^$*t&:£(III): 
[0 0 3 21 

like] 





010 



[0 0 3 3] 

m-h^-ooy ^s-fr&ms-? =7*?y- 61*^ h-e&«K 7xy-^tt K 

U $h %> o 

[0 0 3 4] 

[0 0 3 5] 

(D ^^-e<^#|ffM^J:^>ri3l&(static quenching), 

(D S&^S-e^Sfpffl^i^M^ (dynamic quenching) > $5 XX)* 

<D b <7>3£«Bfc^itteK i *3 MUDlS -T £ Hi &M:)fc(reabsorption 

quenching) 
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[0 0 3 6] 
[0 0 3 7] 
[0 0 3 8] 
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: 11/ 




[0 0 3 9] 



ffifE# 2003-3055098 




2002-239777 



12/ 



[0 0 4 0] 
[0 0 4 1] 

££>K N ;*3&9!«>*7/Hs>"9— 1±. *(I) tc^v^-C> R 1 -C^SfLsa&fc^ $J 

[0 0 4 2] 
[0 0 4 3] 



tBIE# 2003-3055098 



^2 0 0 2 - 2 3 9 7 7 7 ^ ^-v : 13/ 

o 

[0 0 4 4] 
[SUM] 

[0 0 4 5] 

(a) NMR h;v : jR®****'** h )V 
B#53-ft (1*) $k JEOL JNM-GSX-270 . 

(b) IR*^ : 

B*&yt m & jasco y-v^mkmw-fri&tmt ft/ir-4io 

(c) west : 

H*fl* (80 m> JASCO T'v^^^ft DIP-370 
[0 0 4 6] 

(d) tt£: ' 

(e) : 

(80 8>Wt3Wm&. SHIMADZU LCMS-2010 

(f) t-^/*7A^n7h^77^-: 

*)V? (MERCK) ttt!L Silica-gel 60 (70-230 mesh ASTM) 

(g) 'J^^^TO»7A^n7h^77'f-: 
B ($0 £L LC-908 20 mm JAUGEL-1H, 2H GPC 

(h) 11^07^77^-: 

(MERCK) tfc»L Silica-gel 60 F254 
[0 0 4 7] 

[0 0 4 8] 



miE# 2003-3055098 



1^2 



#12 002-239777 _ I 14/ 



O V=/ sOCI 2 C iW ^.PPTS 



HO OH MeOH MeO OH CHCI 3 



MeO OTHP THF HO OTHP 

(S)-7 (S)-4 



[0 0 4 9] 

lLOHP77^3t^ (300 mL, 7.41 mol) t 

^5(50.2 g, 330 tmoDZXtiXmWL. tK-^^T'O VKftlQLtz^ 
it<f-*=-)V (27.0 mL, 379 mmol) fc^TM-i 0 *9>o < *) tiTU ttT**T3fe 
K#?&KJ|LT23B#fTO#L*:o 
[0 0 5 0] 

m> 0> (S)-(+)-T>T*;vm^"f-^(S)-6 (47.5 g, 286 mmo 

[0 0 5 1] 

fflft#^->*A«*9t»)ffrttfc 1 LW77^3t:^nn*jVA (700 mL) 
t (S)-(+)-7Vf^^f^/ (S)-6 (47.3 g> 285 mmol) tXtiitfc* 
ne5> (100 mL, 1.07 mol) £jbn;iT*^T*^4055-ffl«#U 
7^^xyxHt-l« (3.56 g, 14.2 mmol)Sr2inx.fCo ^SKMLT 3 B#ITO 

fe«M*©(S)-7 0«L^ffi«J (93.9 g) £#fc 0 
[0 0 5 2] 

it^lT, lLO=077^3Kii*f h5KKD75V (500 mL) 
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92 g, 182 mmol) £*9>o < *) tMz.?z 0 
[0 0 5 3] 

|Tfeft^<a&&J&tKS)-7 (32.9 g)£$&7K7- h^t: Kn77> (50 mL) 
tl^t/c^ HtfK^-f T-fX-^-e-20 *CK?£iPU 7-bh> (45mL)£fln 
[0 0 5 4] 

*-*v^ATi&:feiU siliLT^V>m-fe^%^ LT(S)-4 (24.9 g, 112 mmol) 
fc^fc (Um 97%) o 

[0 0 5 5] 
^i&^J 2 C MJ K 8 O-g* 

[0 0 5 6] 

Hb9] 



OH 

0 



OH OH 

HCHO HO^V^Sr-^OH Me 2 SQ 4 , K 2 CQ 3 

^ NaOH \$ 7tS> 

Br Br 

9 10 

OMe OMe 
HO'>r #! Sr^"OH HBr , Br^^Sr^Br 





Br Br 
11 8 



[0 0 5 7] 

T)v^^^)VTm^rm^tLtz3 L^^nyyx^tekmt-i-ywA (135 

g, 3.27mol)fc7k (540 mL) £A*L, ?SK> L&rt s <b^£:K^U 
u^y^y-)V (508g, 2.85 mol)^Jn£T^lc^L/io ^i&KMLT37% 
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^*;VA7JVft K>jci$tfc (1200 mL, 16.1 mol) ^inx-T. 12 H P^SkS Lfc 0 7K 

« (848 g) 

[0 0 5 8]. 

3L«=D77X3^ 7-trh> (2L) > (100 g, 720 nnnol) 

, mifi-e# f) tt/s «. h >; * - ;W£io * ifr^ t & o (103 g) is <fc ^ ;v 

(43.0 mL, 431 mmol) Ztia*., 60 X:<D&fc'^to&i!>*b 3t$miM&&ML1zo 
MfcRLfcfc* tK (500 mL) fcillx.. T-fe h >fcn-* y -i^V-^-t? 
*ET\ §*Lfco WffiLfcB#*»3liiiiU 7M5fe&. JRtetT'fk^ll (11 
7 g) &#fc 0 

[0 0 5 9] 

WfcfLfcffrfrtoll (59.2 g) *48%Ojl^7K**. (2 L) iPX'itz 3 L 

i&KHLT, 7jc (500 mL) £2JDx.> flfffi LfeJH.feH#*R9liiaUfco i*t*« 

Wtltb'jrn-?^ K8 (53.3 g, 142 mmol) (JR^ 73%) o 

[0 0 6 0] 

1H-NMR (270 MHz, CDCI3, 30 V) SI 4.00 ppm (3H, s, OMe), 4.48 (4H, s, 
benzyl), 7.49 (2H, s, ArH) 
[0 0 6 1] 

mums [^xf a-^s; > ->9 - M2^js) 

[0 0 6 2] 

Mfcio] 



o 



TsCI 



o. 



HO 



13 



OH 




TsO - 



12 



OTs 



[0 0 6 3] 
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500 ni(Dt^7 7^ni:> =j3-^-WW 3-;H3 (15.0 mL, 155 mmol) t \£ 
(300 mL) TK^T-C^kp- V ;wc V*;!'*-^ (68.0 g, 351 mm 

oi) *®^<n tijn£tz 0 }mTx-4mmffi&Lfc&, Kfcmmzikrfx^tzi 

LOH^77^3 T^m-yx-mMm. (220 mL) Srinx-T P H £ 4 £ Lfco 

t£»U MLT12 (54.4 g, 131 mmol) fc&feSttfc LT#fc ORsfc 85%) 0 
[0 0 6 4] 

1H-NMR (270 MHz, CDC1 3 , 30 °C) 5:2.45 ppm (6H, s, CH 3 ), 3.61 (4H, t, - 
CH 2 -) , 4.10 (4H, t, -CH 2 -), 7.34 (4H. d, J = 8.3 Hz, ArH), 7.78 (4H, d, 
J = 8.3 Hz, ArH) 
[0 0 6 5] 
HJfiflU [2>*-;Wfc(S,S)-14tf>£-jft] 
[0 0 6 6] 
[itl 1] 




(S,S)-14 



[0 0 6 7] 

iI^T^ lL©=n77^3 miTfCT- f 7 tKn77> (250 mL) 60% 
TklfflS^M^A (5.41 g, 135 mmol) K^i*f F7tKD75> 

(130 mL) KlfcjfcLfcCSM (19.1 g, 85.9 mmol) £ 1 B#P^^ttT^T L£o 6 
0 TC-eSO^raafflEL/i^ i^tx b 9 Kn 7 ? > (130 mL) K«Ftf* Lfcft^tf 
8 (12.2 g, 32.7 mmol) *1.5 B#FWtT$jT L/io ^^tt-«U ftDftt 
^T-e* (20 mL)£t9>o< UITLtE£>^T^^t> 

«^ mymm^y^'y^^x^mu mmLx^^mms (26.8 g ) 
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[0 0 6 8] 

9J~-fr (130 mL) tH''Jy-7A;N'7 b^x>x;w^^ — h (1.14 g, 4.54 m 

moi)^ipx.> 50 vx~4 ammwi>tzo mm*ffi&.wmLtz^ y'j*^v*7 

A^nvh^7^ (A^rf>-iiif;v) X*m%k-f&ZtK£ *K ftfrttl 
tmtLX (S,S)-14 (13.3 g, 27.8 mmol) OK^P 85%) 0 

[0 0 6 9] 

1H-NMR (270 MHz, CDCI3, 30 *C) d : 3.56 ppm (2H, dd, J= 8.5, 9.5 Hz, -C 
H2-), 3.69 (2H, dd, J = 3.5, 9.5 Hz, -CH2-), 3.73 (3H, s, OCH3), 4.60 (4 
H, s, benzyl), 4.94 (2H, dd, J = 3.5, 8.5 Hz, methine), 7.28-7.40 (10H, 
m, Ph), 7.48 (2H, s, ArH) . 
[0 0 7 0] 

mmms c*v^>^-xMs,s)-i5<^&] 

[0 0 7 1] 

Mb 12] 



moD&AtU ^**)->X*XzS3~-)VZffi^, tefoTYyV.Vuyjy (800 mL) 
£flnx.> in&««E$-£fco Kn79> (100 mL) L fc-ffrfrfc 

12 (6.52 g, 15.7 mmol) fc(S,S) -14 (7.38 g, 15.4 mmol) 
Tn-h &ffiv*T19H#mtf»»tTSnFU 65 r^22B#Hj(jnf&Lfc^ TK^T^TfC 
(50 mL)Sr«TLTRl6*ih*7to jaSE&^^Mf-V-St 




(S,S)-14 



(S,S)-15 



[0 0 7 2] 

%m,T, 2LOHD77Xa|I, 60%7lc^bf- h V V A (3.57 g, 89.1m 
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#112 0 0 2-2 3 9 7 7 7 ^ ^-~> 

• # 

Sa&U i&mLXftffi&Wlk® (7.44 g) *mzo Z.frttvViJ'ffriJv^tu 

t LT(S,S)-15 (2.21 g, 3.96 mmoD'Hf*: (JR^ 26%) o 
[0 0 7 3] 

lH-NMR (270 MHz, CDCI3, 30 *C) $: 3.42-3.68 ppm (12H, m, -OCH2-), 4.26 
(3H, s, OCH3), 4.52 (2H, d, J = 8.6 Hz, methine), 4.44, 4.69 (4H, AB, J 
= 10.0 Hz, benzyl), 7.28-7.37 (10H, m, Ph), 7.42 (2H, s, ArH) 
[0 0 7 4] 

mmme C^9^^^---r;Ks,s)-3 <r>&Wfi 

[0 0 7 5] 

Mb 1 3 ] 




(S,S) -15 (S,S)-3 



[0 0 7 6] 

K77 h F*3-eS^^T300 mLOHP 77^3 v * >V* /U A T 5 K ( 

70mL)*X^ 7X^-e^*PL/c^> 60%7X^b^ h V 9 A (1.79 g, 44.7 mmol) 
^S0x.-Cti#t> /I' (7.0 mL, 92 nrool)£v i ;>v.J: l)iTUo 

^^te 7 X^^^-;V^;i/AT^ K (30 mL) IC^L^(S,S)-15 (1.90 g, 3.42 mmo 
l)*lWFM^tTj«Tbfc|fe^ 80 "OT? 1 B#Kti&l'fco ^-e, TKtS-T-eTjc ( 
10 mL)£fln;iTRj££#lhU 6 N OT&iDx.T»t«fDLfc&, ^nnwei 

A^n7f^77'f --Cflllli-ac: iiKJ: (S,S)-3 (1.32 g, 2.43 mmol) * 
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&fz (J» 71%) o 
[0 0 7 7] 

iH-NMR (270 MHz, CDCI3, 30 t;) d : 3.55-3.80 ppm (12H, m, -OCH2-), 4.65 
(2H, dd, J =3.1, 8.5 Hz, methine), 4.73 (4H, s, benzyl), 7.29-7.38 (12 
H, m, Ph., ArH) 

[0 0 7 8] 

%mmi rMs,s)-2 <o&m. 

[0 0 7 9] 

at 1 4 ] 




k r O^ Cr ^O^^J Pd(PhCN) 2 CI 2 
OH O 



Br 
(S,S)-3 



d(PhCN) 2 CI 2 

Cul, P(f-Bu) 3 
»» 




(S,S)-2 



[0 0 8 0] 

30 mL d!)=P75^3^^ A J3 J: tf3EA *> tt&7\ g3fc£t«ET 

t7P-A^L/: 0 iaffithSrflSlOft^ 3 ->Yb<B (I) (4.28 mg, 21.8 //mol) 
^i^nn^ (/^^/-h'j;v) /^v^Atfl) (32.6 mg, 28.2 ^mol) 
fcilliU T;V=f>emLfc e (S,S)-3 (505 mg, 929^mol). ( 

5 mL) *5<tt>*b Vt-^/f-/Hf!^7-f > (20.0^L, 73.8 ,umol) $Ci£§llft^C 
fcfr^fco ^Ci:^iJ v> (1 mL) ^tCtfc^i-^T-fe-^l^V (125 /uL, 
1.11 mmol) fc«TU 40 4m$mWLtz 0 7x-;V7-kfW/ (50/* L, 
443/£mol)*itljn'u $ * K 2 I^IRHJB^bfeo 7fct$T"C7k (10 mL) SrjDx., RJfc 
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WZ&fe'fcZ?*'**^*?'??* -©«-C*l*U Hfe@^fcUt(S,S)-2 (2 
98 mg, 528//mol)£#£ (JDUP 57%) 0 
[0 0 8 1] 

1H-NMR (270 MHz, CDCI3, 30 V) 5: 3.55-3.82 ppm (12H, m, -OCH2-), 4.67 
(2H, dd, J = 3.0, 8.6 Hz, methine), 4.76 (4H, s, benzyl), 7.25-7.39 (12 
H, m, ArH), 7.44-7.49 (2H, m, ArH). 8.40 (1H, s, OH) 
[0 0 8 2] 

13C-NMR (67.5 MHz, CDCI3, 30 *C) 8: 156.0 ppm (4° ), 138.5(4° ), 132.9 
( 3° ), 131.3(3° ), 128.4(3° ), 128.2 (3° ), 128.0(3° ), 127.7(3° ), 126 
.8(3° ), 124.8(4° ), 123.6(4° ), 114.0(4° ), 89.3 (4° ), 87.8 (4° ), 81. 
4 (3° ), 75.0 (2° ), 70.6 (2° ), 70.4 (2° ), 69.0 (2° ) 
[0 0 8 3] 

IR (KBr cm-1) : 3334, 3059, 3029, 2901, 2864, 2208, 1594, 1493, 1477, 14 
52, 1343, 1267, 1093, 755, 701 
[0 0 8 4] 

itmytg. [a] 25 D = + 8 2.9 (c 1.02, CHCI3) 
K£ 52-54 "C 
MS (APCI) m/z 563 (M-H)" 
[0 0 8 5] 

Jtt±OlS*. (s)-(+)-7>fJ^(,8i^lR$.8.5%^ 3S(II)Tft* 
[0 0 8 6] 

[0 0 8 7] 

lH-NMR*^* h;v£ffiv^CDCl 3 (H£:fe»t**5£2UfcK * ^ 25 
J&Se&te, (R)-2-7 5/ -l- yn^/-;i/-C61 M-l> (S)-2-T 5 y -1- ^o^cy 
-/l/'CttU iHfc&O, Kg/K s =4.3 fcv^KJv^^a^tt^WiW^^o CH 
Cl 3 4»H^V^T> UV-visiSi^^^^^ HV&fflv^Ti&^Ufc*:^. & 
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W7^>5A7x/7-HM^ &330 nmKi&JK.&&*>, ^(II)T^^ 
Mit^^^t^^ h^tW^KX (I^otV^i h^qit^46^tt^:o 
[0 0 8 8] 

&&340 nmt?0^5fiJ9E*H«IUx -?-<7)Stern-Volmer:/n y b J: *K 25 tlfciJ 
tt*Ksv***^o (R)-2-T^y-l- ^nAy-JV^ltti, 6.6 

M -1> (S)-2-T^/-l- yn^/-/HC**LT»43.3 M -lfc4r »K *coJtt±2f& 

10 0 8 9] 

[0 0 9 0] 

RWOtt*] 

o 
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[KM 
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documents submitted by the applicant. 

Defects, in the images include but are not limited to the items checked: 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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GE CUT OFF AT TOP, BOTTOM OR SIDES 



